We present magnetization measurements on Sr 4 Ru 3 O 10 as a function of temperature and magnetic field applied perpendicular to the magnetic easy c-axis inside the ferromagnetic phase. Peculiar metamagnetism evolves in Sr 4 Ru 3 O 10 below the ferromagnetic transition T C as a double step in the magnetization at two critical fields H c1 and H c2 . We map the H − T phase diagram with special focus on the temperature range 50 K ≤ T ≤ T C . We find that the critical field H c1 (T ) connects the field and temperature axes of the phase diagram, whereas the H c2 boundary starts at 2.8 T for the lowest temperatures and ends in a critical endpoint at (1 T; 80 K). We conclude from the temperature dependence of the ratio Hc1 Hc2 (T ) that the double metamagnetic transition is an intrinisc effect of the material and it is not caused by sample stacking faults such as twinning or partial in-plane rotation between layers.
netic fields applied perpendicular to c. The metamagnetism manifests as double step in the magnetization. [2] It is accompanied by a reduction of the magnetic moment, which points to the existence of antisymmetric exchange coupling in the system. [3] Pronounced anomalies close to the critical fields H c1 and H c2 of the MM transition are also observed in transport [4, 5, 6] , and thermodynamic properties. [7, 8, 9] A complete understanding of the MM transition in One open question is whether the double step in the magnetization is an intrinsic property of the system or caused by misaligned crystallographic domains in the measured single crystal, because it was only discovered recently. [2, 3] We check this point with a precise estimation of H c1 (T ) and H c2 (T ) for geometrical relations which can distinguish between both scenarios. We use background subtraction to help identify the MM anomalies at H c1 and H c2 . The measurements taken at 85 K and 95 K serve as background (BG). Fig. 2  a) for the 85 T reference and b) for the 95 T reference. The position of the maxima in ∆ dM dH can be tracked in both sets of data all the way up to 80 K. We observe that H c1 moves to zero field whereas H c2 shifts only down to 1 T at high temperatures. There is a small difference in the position of H c1 and H c2 depending on the chosen background of 85 K or 95 K, however, the overall shape of the H c1 and H c2 phase boundaries are the same. 
The refined susceptibility ∆
dM dH = dM dH (H, T )− dM dM (H, T BG ) is displayed in
